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INTRODUCTION 

Thank you for selecting our new scientific programmable 
calculator. 

The Commodore PR 100 is one of a powerful range of 
advanced machines and is virtually three calculators in 
one. 

Firstly, it comprehends all the functions of an advanced 
scientific calculator including trigonmetric, hyperbolic, 
logarithmic and exponential functions, powers and roots, 
linear regression, mean and standard deviation all 
programmed for ease of use. 

Secondly, it has the ability to store 72 sequential 
programme steps for automatic repetition of lengthy 
and complex problems, thereby eliminating the need 
for re-entering long key sequences, with the consequent 
likelihood of error. Additionally, it has facilities for 
branching, skipping and halting giving you, the user, 
great flexibility of use and making the PR 100 the ideal 
machine for all applications. 

Thirdly, it can be used as a standard calculator with its 
simple algebraic entry and logic which, coupled with 
the 10 independent memories and memory arithmetic, 
makes the PR 100 ideal for the manipulation of 
numbers in any situation. From the simplest to the 
most complex problem, the PR 100 offer high value 
for money coupled with ease of use which solves all 
your everyday and specialist calculating needs. 
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KEYBOARD LAYOUT 








BACK 


STEP 


R/S 


GOTO 


SKIP 

CLR 

SINH 

COSH 

TANH 

CA 


F 


SIN 


COS 


TAN 


C/CE 


CLR 

e* 

10* 

Vy 

l/X 


(INV) 


Ln 


log 


Y* 


v/X 

C<-)S 

d<-»r 

SLOPE 

INCPT 

n! 


R—P 


hms 


c. 


c. 


JT 

FRAC 

INT 

delxn 

A% 

x <-> m 


M 


MR 


xn 


% 


x f—> y 

Pm 

Cm 

S 

X 

s' 


7 


8 


9 


( 


) 

DEG. 

RAD 

GRAD 

MX 


MH- 


4 


5 


6 


X 


•F 

SCI 

FP 

ENG 

M+ 

M- 


1 


2 


3 


+ 


- 

(°F) °C 

(in)cm 

(gal)l 

(Ib)kg 

9M 


0 


• 


EE 


+/- 


" 


CONTENTS 

Display Functions — 

EE. C/CE, CA. SCI, FP. ENG. INT. FRAC. +/-. 
Arithmetic Functions — 

+, x. M. MR, M+. M-, Mx, M^. X <7-. M. 9 M. 
(. ). constant 

Mathematical Functions — 

x <—> V, Vx, y\ xVyJ 1 , s, %, A%, 

Logarithmic Functions — 
logx, 10*. e x , Inx. 

Trigonometric Functions — 

sin x. cos x. tan x. (inv). c <-> s, d <-» hms. deg, 
rad, grad, d <-> r. 

Hypobolic Functions - 

sinhx, coshx, tanhx. (inv). 

Graphical Functions — 

R <-> P. c «-> s. 

Factorial Functions - 
nl, P n mi C n m . 

Statistical Functions - 

Xn. X, Slo,,,). S' (Var.), Ci lx,. y,). Cs (x,. y,|, 
Slope, Intcp., 

Conversion Functions — 

(°F) °C, (in)cm. (US gal)L, (lb)kg, (inv). 

Programming Functions - 

Back step, single step, R/S. Goto, Skip. Clr, Run, 
Load. 

Accuracy and limits. 

Power Supply 
APPLICATIONS 


FIGURE 1 - KEYBOARD 

2 


3 





DISPLAY FUNCTIONS 
DISPLAY FORMAT 

The PR 100 uses a 12 digit light emitting diode, display. 
Eight of these digits are used to display the mantissa of 
the number and two for the exponent. The other two 
digits are used for the sign of mantissa and sign of the 
exponent. 




2 digit 
exponent 


The calculator operates, automatically, in floating point 
notation, with two places to the right of the decimal 
point. If the working notation is not specified the 
calculator will show all results between 10 7 and 10 2 in 
this format. Outside this range the result will be displayed 
as a mantissa, with two significant figures, and an 
exponent. 


MANTISSA ENTRY+/- 

Depressing any numbered key will enter the number 
into the calculator. Use of the decimal point key will 
place the point where required, although after an 
arithmetical operation the limitations in the last section 
apply. A negative mantissa may be entered by using the 
| */-] key after a number has been entered. 

EXPONENT ENTRY EE 

If | eeH is depressed any following number keyed will 
be displayed as an exponent. If the change sign key is 
used after the fie ] key then the exponent sign only is 
changed. 
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DISPLAY NOTATION SCI, FP. ENG. 

Three types of display notation are available using 
the FP., SCI or ENG keys. For fixed decimal point 
notation, by pressing FP, n (where n is a number key) 
the display will show "n" places to the right of the 
decimal point. If SCI n is keyed, the display will 
revert to Scientific notation - displaying n decimal 
places plus an appropriate exponent. Engineering 
notation (ENG, n) will show 3+n digits in the 
mantissa plus an exponent showing the nearest power 
of 3. The latter may be used to show answers in 
standard units, e.g. Milliamps (lO 3 ) Micro-amps, e.g., 


Example 

Key 

Display 

Machine switched on 

0.00 


ir 

3.14 

FP 

6 

3.141593 

FP 

2 

3.14 

SCI 

4 

3.1416 

X 


3.1416 

10 


10 

= 


3.1416 

SCI 

7 

3.1415921 

ENG 

4 

31.41593 

X 


31.41593 

100 


100 

= 


3.141593 

ENG 

1 

3.142 


FRACTION/INTEGER FRAC/INT 
The FRAC key allows the calculator to display only the 
fractional part of the number displayed. I NT causes the 
calculator to display only'the integar portion. If FRAC 
is used the integer pari is lost. Similarly if INT is used 
the fractional part is lost. 
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CLEAR OPERATIONS C/CE, CA 
The clear key will clear the last entry (displayed) only 
when depressed once, hut all working data when 
depressed twice. Storage registers are not affected. A 
single depression of ["c/c'e | will clear both working 
registers after any function has been used. 

The clear all key CA will clear all working and storage 
registers. Turning the machine 'off' and then 'on' will 
have the same result. 


If the function key (F) or the inverse key (INV) are 
pressed by mistake, a second press of the same key will 
cancel the effect. This is indicated by the letters CLR 
above each key. 

The F key (or second function key) if used to obtain 
the upper-case functions above the keys shown in gold. 
Please note that where one of these functions e.g. SIMM 
is shown in the book it should be preceded by one press 
of the F key. This does not apply to the five 
programming keys. 


ARITHMETRIC FUNCTIONS 

The PR 100 operates in alegebraic logic which means 
that problems are entered in the same order as they 
would be written down. Chain calculations (where 
operations are entered sequentially) are possible, and 
each time an arithmetic function is pressed, all 
preceding such operations are executed and 
the temporary answer is displayed, e.g.. 


Example: 1 + 2 + 3 + 4 


Key 

1 

+ 

2 

+ 

3 
+ 

4 

Now to divide by 5 

5 


Display 

1 

1 

2 

3 

3 
6 

4 
10 

10 

5 
2 


Multiplication and subtraction is performed in a similar 
manner. 


Memory Operations M, MR, M+, M-, Mx, M+, 9M, 

X«—»M 

Ten addressable memories are provided on the PR 100 
for intermediate results or frequently used constants. 
Separate keys are provided for access to or manipulation 
of this memory register data. 


These 10 registers are addressed 0 thru 9 and are 
accessed by depressing a single digit key after the 
memory operation key has been depressed. For example, 
the key sequence [m] | i J would store the value shown 
in the display into memory register 7. The key sequence 
[ mhJ [ s J would extract the value in memory register 
5 and display it. The key sequence [ M* ] [o] would 
add the value in the display to the value in memory 
register 0 and store the result in memory register 0. 
Similarly] Mx ]| o| would multiply the value in memory 
register 0 by the value in the display and store the result 
in memory register 0. 

If any other than a number key (0-9) is depressed the 
memory command is ignored. 

It is possible to manipulate all ten memory registers by 
the same factor. Use of the 9M key after a memory 
arithmetic key will perform that operation on all 
stores. 
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Example: 


Key 

1 

M 

Display 

i 


i 

i 


0 

1.00 

Store 1 in 0 

Cl CE 

0 


MR 

0 


0 

1.00 

Recall 1 from 0 

3 

3 


Mx 

3 

Multiply contents of 0 by 3 

0 

3.00 


MR 

3.00 


0 

1 

M 

3.00 

1 

Recall 3 from 0 

1 

1 


1 

1.00 

Store 1 in 1 

2 

2 


M 

2 


2 

2.00 

Store 2 in 2 

3 

3 


M 

3 


3 

3.00 

Store 3 in 3 

15 

15 


M+ 

15 


9M 

15.00 

Add 15 to all memories 

MR 

1 

15.00 

16.00 

Recall 1 

MR 

16.00 


2 

17.00 

Recall 2 

MR 

17.00 


3 

18.00 

Recall 3 

14 

14 


x. m 

14 


0 

18 

Exchange display for 
contents of 0 
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CONSTANT OPERATION 

The execution of add, subtract, multiply, and divide 
functions are accomplished such that the first factor of 
a multiply and the second factor of addition, subtraction, 
division, and exponentiation are stored by the calculator 
logic after execution is complete. This stored constant 
factor may be used in repeated operations of the same 
function. 

The function x 7 is generated by using the constant 
facility. 

Example 

Key Display 
2 2 

X 2.00 

3 3 

= 6.00 

4 4 

8.00 

5 5 

= 10.00 2 is the constant 

6 6 

* 6.00 

3 3 

= 2.00 

12 12 

= 4.00 

15 15 

= 5.00 3 is the constant 

7 7 

7.00 

4 4 

= 3.00 

5 5 

= 1.00 

10 10 

= 6.00 4 is the constant 
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Key Display 


8 8 

+ 8.00 

3 3 

= 11.00 

4 4 

= 7.00 

6 6 

= 9.00 3 is the constant 

4 4 

y» 4.00 

3 3 

= 64.00 

5 5 
125.00 

8 8 

= 512.00 3 is the constant 


PARENTHESIS { ) 

A complex problem may be executed using up to four 
levels of parenthesis to define specific variables prior to 
execution of function commands. 


Example: ((a+b)y x 2) — ((c+d)y* 2)=\/x 1 /xsiny*3= 


derives the function: 


/sin 


t/ta+b)* 



It should be noted that parenthesis keys are operated in 
precisely the order in which a problem would be 
written or stated. As each new parenthesis is opened, the 
prior result and prior function are stored until that 
particular level of parenthesis is closed at a later point 
in the problem. 


Efforts to open more than four levels of parenthesis 
will cause an error interrupt message. Further calculation 
is not permitted until operation of the clear key. 

Actuation of the [=) key operates to close all prior 
parenthesis in succession even though the operator has 
neglected to actuate the [T] key. 

Note: A function key must be used between successive 
parenthesis operations. There is no inferred multipli¬ 
cation produced by the key sequence: (a-b) (c+dl = 
Instead, the problem must be written (a-b) x (c+d) =. 

Example: 10 ( ( (3 + 2) 4- (4 + 5) - 1 ) + 6) 

Key Display 
10 10 

x 10.00 

( 0.00 

( 0.00 

( 0.00 

3 3 

+ 3.00 

2 2 

) 5.00 

* 5.00 

( 0.00 

4 4 

+ 4.00 

5 5 

) 9.00 

0.56 

1 1 

) -0.44 

+ -0.44 

6 6 

) 5.56 

= 55.56 to 2 places. 
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MATHEMATICAL FUNCTIONS 


EXCHANGE x^>y 

This exchanges the contents o( the 'x - register' with 
the contents of the 'y - register’. On single variable 
functions the exchange facility reduces key strokes for 
certain problems. 

Example 3/ (4 + 5) 


Key 

Display 


4 

4 


+ 

4.00 


5 

5 


T 

9.00 

9 in y register 

3 

3 

3 in x register 

x«y 

9.00 

exchange 

= 

0.33 

to 2 places 

FP 7 

0.3333333 

to 7 places 


SIMPLE FUNCTIONS ^/x, i, y\ x^y 
</x and ^ operate on the 'x register' (display) only. The 
desired key is depressed after the number has been 
entered into the display; either from the keyboard or as 
a partial answer. 

fv 5 ] and x -JV work on both registers 

Example 3 2 


Key 

Display 


3 

3 


r 

3.00 

'3' into y register 

2 

2 


= 

9.00 

ANS 


\'j •" 


Example 

3^? 


Key 

Display 


2 

2 


*/y 

2.00 

'2' into y register. 

3 

3 


= 

1.25 

to 2 places 

FP 7 

1.2599210 

to 7 places 

■ It is possible to chain these operations together. 

Example 




3 -Jt? + 3 3 + 4 3 


2 

2 


y x 

2.00 


3 

3 


+ 

8.00 


( 

0.00 


3 

3 


y« 

3.00 


3 

3 


) 

27.00 


+ 

35.00 


( 

0.00 


4 

4 


yx 

4.00 


3 

3 


) 

64.00 


= 

99.00 



99.00 


3 

3 


= 

4.63 

to 2 places 

FP 7 

4.6260650 

to 7 places 
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OTHER FUNCTIONS it, %, A% 

The constant pi can tae obtained directly by using the 
f in key. Percentage operations may. be performed using 
the I and *% keys. Discount, mark-up and percentage 
difference calculations may be performed. 

Example: £12.30 + 8% 


Key 

Display 


12.30 

12.30 


+ 

12.30 


8 

8 


% 

0.98 

(8% of 12.30) 

* 

13.28 

to 2 places 

FP 3 

13.284 

to 3 places 

Example: 

A product bought for £11.21 is sold for 


£15.40 what is the percentage profit and 
mark up. 

Key 

Display 


15.4 

15.4 


A% 

15.40 


11.21 

11.21 


= 

-27,21 

PROFIT 27.2% 

11.21 

11.21 


A% 

11.21 


15.4 

15.4 


= 

37.38 

MARKUP 37.4% 

Example: 

125 is 25% of what? 


Key 

Display 


125 

125 


+■ 

125.00 


25 

25 


% 

500 

Ans 
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LOGARITHMIC FUNCTIONS 

logx, Inx. e*, 10* 

These keys allow logarithms to base 10 or base e to be 

computed, and their inverses. The keys are depressed 
after the number has been entered. Again these functions 

can be chained. 



t 

Example: 

In 3 + 1 

n 2 


, Key 


Display 


FP 7 


0.0000000 


3 


3 


In 


1.0986123 


+ 


1.0986123 


2 


2 


In 


0.6931472 


= 


1.7917595 

ANS 

Example: 

e 3 + e 2 



Key 


Display 


SCI 7 


0.0000000 


3 


3 


e* 


2.0085537 

01 

+ 


2.0085537 

01 

2 


2 


e' 


7.3890561 




2.7474593 

01 ANS 
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TRIGONOMETRIC FUNCTIONS sinx, cosx, tanx, (inv) 

hms, d—V, deg, rad, grad 

Entry format is automatically in decimal degrees unless 
the calculator is directed to compute otherwise. The 
| i.™! key allows angles in degrees, minutes and seconds 
to be converted to decimal degrees, and vice versa. 
Calculations can be made in radians or grads by using 
the rad or grad keys. The| ii nvi | key allows inverse 
trigonometric functions to be calculated. Conversion 
from degrees to radians, and vice versa is caused by use 
of thedr-ir keys. 

Example: Find sin 55° 

Key Display 

55 55 

sin 0.82 (to 2 places) 

SCI 7 8.1915204 01 (to 7 places) ANS. 

Example: Find cos 1 (rad) 

Key Display 

rad 0.00 

1 1.00 

cos 0.54 

SCI 7 5.4030231-01 ANS. 

Example: Find tan 10.3 (grad) 

Key Display 

grad 0.00 

10.3 10.3 

tan 0.16 

SCI 7 1.6321869 01 ANS. 
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Example: Find arc sin 0.8124 in degrees/minutes/ 
seconds. 


Key 

Display 


0.8124 

0.8124 


(inv) 

0.8124 


sin 

54.33 

(to 2 places) 

hms 

54.20 


FP 5 

54.19519 or 

54° 19' 51.9" 


N.B. The format for degrees, minutes and seconds is 
DD.MMSSSS . use of the [jinvi J key will allow 
conversion from d.m.s. to decimal degrees. 

Example: Convert 31° 21' 32" to decimal degrees. 

Key Display 

31.2132 31.2132 

(inv) hms 31.36 (to 2 places) ANS 

Example: Convert 25° to radians. 

Key Display 

25 25 

d <-> r 0.44 (to 2 places) 

SCI 7 4.3633231 -01 (to 7 places) 

Example: Convert 1.03 radians to degrees. 


Key 

Display 

1.03 

1.03 

(inv) 

1.03 

d <—> r 

59.01 

FP 6 

59.014653 


(to 2 places) 
(to 6 places) 
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HYPERBOLIC FUNCTIONS sinh, cosh, tanh, (inv) 
The functions are obtained in a similar way to the 
trigonometric functions, the function required being 
pressed after entry of the number. Inverse functions 
may be obtained by using the inverse key before the 
function required. 

Example: sinh 7 

Key Display 

FP 5 0.00000 

7 7 

sinh 548.31612 ANS 

Example: arc cosh 100 
Key Display 

FP 7 0.0000000 

100 100 

(inv) 100 

cosh 5.2982924 ANS 

GRAPHICAL FUNCTIONS R-P,CeS 

It is possible to convert from rect angu lar co-ordinates 

to pola r co-ordinates using the[ r ^p| key. [7 invT| 

I I will allow the opposite conversion. Similarly 
by using the cms key it is possible to convert from 
cartesian to spherical co-ordinates, and vice versa. 

For rectangular to polar conversion, x, y = r, Z®, 
the formulae r=s / x 7 + y 2 _ 9 = tan •> ,y_ are used . 
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Example: Convert the rectangular co-ordinates 3, 4 


Key 

to polar form. 

Display 


4 

4 


M9 

4.00 

Store y in 9 

3 

3 

enter x 

R <—> P 

5.00 

r 

M R 9 

53.13 

0 (to 2 placesl 

FP 6 

53.130102 

0 (to 6 places) 


N.B. If 0 were required in radians the dr-ir key should 
be depressed. If the rad key were used before the 
conversion 9 would automatically be in radians. 

The polar co-ordinates r Z? are converted to the 
rectangular co-ordinates x, y using the formulae 
x = r cos 0, y = r sin 0. 

Example: Convert 36, Z.40" to rectangular co-ordinates. 


Key 

Display 


FP 6 

0.000000 


40 

40 


M 9 

40.000000 

Store 0 in 9 

36 

36 

enter r 

(inv)R <-> P 

27.577600 

X 

MR 9 

23.140354 

V 


"N.B. As store 9 is used for this calculation, it must not 
be in used at the same time for other calculations. 

The cartesian co-ordinates x, y, z are converted to 
spherical co-ordinates r /9. 0 using the formulae 
0 = tan - ' (x), 0= cos' 1 (f), r = \/x*+y2 + z 7 
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Example: Convert 3, 4. 5 to spherical co-ordinates. 


Key 

Display 


FP 6 

0.000000 


5 

5 


M 8 

5.000000 

Store 2 in 8 

4 

4 


M 9 

4.000000 

Store y in 9 

3 

3 

X 

C<->S 

7.071068 

r 

MR 9 

53.130102 

0 

MR 8 

45.000000 

0 

Spherical i 

co-ordinates r / 6. 0 are converted to 

cartesian co-ordinates using the formulae 

x = r 

sin 0 cos 0, y = r sin 0, 

z = rcos 0 

Example: 

Convert 20 /35° 65° to cartesian 


co-ordinates. 


Key 

Display 


FP 6 

0.000000 


65 

65 


M 8 

65.000000 

Store 0 in 8 

35 

35 


M 9 

35.000000 

Store 0 in 9 

20 

20 

r 

(inv) c r-> s 

14.848078 

X 

MR 8 

8.452365 

y 

MR 9 

10.396736 

2 


"As stores 8 and 9 are used for these calculations they 
must not be in use at the same time for other calculations. 

FACTORIAL FUNCTIONS nl, P m Cm 

The number of permutations of n different objects taken 
m at a time, is denoted by P m, and the number of 
combinations of n different objects taken m at a time, 
is denoted by C m. The keys labelled P S> and C mallow 
computation of these two functions directly, using the 
formulae. 


P "> = andC "’ " ■iufc'mll 
Memory 9 is used for this calculation, and must be 
cleared before entry. Factorial n is available directly 
using the n I key. 

Example: How many ways can 13 cards be dealt from 
a Pack of 52. 


Key 

Display 


FP 7 

0.0000000 


13 

13 

Store m in 9 

M 9 

1.3000000 

01 

52 

52 

n 

n n 

L. m 

6.3501355 x 

10" ANS 

ixample: 

What is the probability that any 2 people 


out of 10 have a birthday in the same 


month (The formulae used in P = P Si x 
where n = 12, m = 10). 

Key 

Display 


FP 6 

0.000000 


10 

10 

m 

M 9 

10.000000 


12 

12 

n 

Pm 

2.395008 08 

P m 

X 

2.395008 08 


( 

0.000000 


12 

12 

n 

yx 

12.000000 


10 

10 

m 

+/- 

10 

-m 

) 

1.615056 -11 


= 

0.003868 

P 


The probability = (1 — P) x 100% - 99.6%. 
•N.B. m and n must be less than 100. 
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STATISTICAL FUNCTIONS Xn, del x n, S, X, S' 

‘Ci, Cs, slope, intcp 

The mean and standard deviation functions assume a 
normal distribution. 

A linear regression analysis program is also available, 
allowing the slope and intercept of the closest fitting 
line to be computed for a number of given points. If only 
one co-ordinate of a point on that line is known then 
the calculator can compute the other. 

MEAN AND STANDARD DEVIATION 
This program uses the formulae 
mean = x = jjxn where £x„ is the sum of n sample 
values. " 

Standard 



and 

variance, S' = £ (x n - x) 2 
~n 


Memory 9 is used to count n 
Memory 8 is used to calculate £x„ and 
Memory 7 is used to calculate £x 2 „ 

These memories may be accessed at any time during the 
calculation and must be cleared before use. (Up to 99 
points may be entered, this is true for all these 
calculations). As the “n - 1” formula is used, the normal 
limitations on its accuracy with small samples applies. 
The Xn key is used to enter sample values. 
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Example: The numbers of eggs laid per day, on a certain 
farm, are tabled below. What was the average 
number laid during the week, and how certain 
is the average. 


1 2 

3 4 5 6 

7 

150 141 

162 120 180 157 

148 

Key 

Display 


150 

150 


Xn 

1.00 

1st number 

141 

141 


Xn 

2.00 

2nd number 

162 

162 


Xn 

3.00 

3rd number 

120 

120 


Xn 

4.00 

4th number 

180 

180 


Xn 

5.00 

5th number 

157 

157 


Xn 

6.00 

6th number 

148 

148 


Xn 

7.00 

7th number 

X 

151.14285 

mean 

S 

18.569048 

standard deviation 

S' 

295.55104 

variance 


Therefore, the average number of eggs is 151 and. using 
the normal distribution curve, there is a 68% certainty 
that between 170 and 133 eggs are laid each day. 

Wrong entries may be deleted using the delx n key. 
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LINEAR REGRESSION AND TREND ANALYSIS 

A series of points, on a graph, may be approximated 
to the straight line y = mx + c where m is the slope and 
c the intercept. 

Using the PR 100 it is possible to calculate the values of 
m and c by entering the data points x,, y*. 

Memories 5, 6, 7, 8 and 9 are used in this calculation and 
must be cleared before data entry. Up to 99 points may 
be entered. 

The formulae used in this calculation are: 
m = n Sx. Vi — H Ixm 
n £x 2 - (2xi)2 
and 

c = SyjSx? - SXjSX jyi 
n£x? - (£x,) 2 

where n is the number of data points. The value of n, at 
any stage in the calculation is shown in the display after 
X| and y, have been entered. 

Using these values of m and c the calculator is then able 
to compute any value of y, for any given entry x, and 
vice versa. 

During this calculation memory 5 stores £x,yi, memory 
6 stores £y,, memory 7 stores Ex, 2 , memory 8 stores 
£X| and memory 9 stores n. These may be accessed at 
any time during the calculation. 
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Example: The relationship between two variables X and 

Y is measured experimentally, and the results 
given in the table. If X and Y are assumed to 
have a linear relationship of the form 

Y = mX + c, calculate the values of m and c 
to 2 significant figures. 

X 3 2.7 3.5 2.9 2.4 3.1 3.0 2.9 

Y 20 21 28 22 19 22 23 20 


Key 

Display 


3 

3 

Xl 

C: 

3.00 


20 

20 

Yi 

c, 

1.00 

ni 

2.7 

2.7 

*2 

Ci 

2.70 


21 

21 

Y2 

Ci 

2.00 

n 2 

3.5 

3.5 

X3 

Ci 

3.50 


28 

28 

Y3 

Ci 

3.00 

n 3 

2.9 

2.9 

X„ 

Ci 

2.90 


22 

22 

Ya 

Ci 

4.00 

n a 

2.4 

2.4 

X5 

Ci 

2.40 


19 

19 

Y5 

Ci 

5.00 

n 5 

3.1 

3.1 

X6 

Ci 

3.10 


22 

22 

Y6 

Ci 

6.00 

"6 

3.0 

3.00 

x 7 

Ci 

3.00 


23 

23 

V7 

Ci 

7.00 

n 7 

2.9 

2.9 

Xa 

Ci 

2.90 


20 

20 

Ys 

C, 

8.00 

n 8 

SLOPE 

7.50 

m 

INTCP 

-0.14 

c 

The equation relating X and Y is Y = 7. 
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The function ,x, may be a function available on the 
calculator. For example, if we know that the relationship 
between X and V is exponential, i.e. Y = Ae**- then the 
values of A and k can be calculated directly. Similar 
problems can be solved for trig, functions and other 
functions of x. 

Example: If the relationship between x and y is of the 
form y = ae k> , evaluate values of a and k if 
the table below gives experimental data. 

X 0 1 2 3 4 5 

y 1.47 29 600 1.2x103 2.44x105 4.9x106 


Key 


Display 

0 


0 


C, 

0.00 

1.47 


1.47 

In 


0.39 


c, 

1.00 

1 


1 


c, 

1.00 

29 


29 

In 


3.37 


C; 

2.00 

2 


2 


C* 

2.00 

600 


600 

In 


6.40 


c, 

3.00 

3 


3 


Ci 

3.00 

.2 x 10 3 


1.2 

In 


7.09 


c, 

4.00 

4 


4 


C, 

4.00 

.44 x 10 5 

2.44 
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Key 

Display 



In 

12.40 



Ci 

5.00 



5 

5 



Ci 

5.00 



4.9 x 10 6 

4.9 

06 


In 

15.40 



Ci 

6.00 



slope 

2.94 


k 

intcp 

0.16 


In a 

e x 

1.17 


a 


. . y = 1.17e 294> 

Example: For a value of y of 10 3 in,the previous 

example, calculate a value of x (assuming 
previous data is still in the calculator). 


Key 

Display 



1 x 10 3 

1 

03 

Ys 

Ln 

6.9077553 

In 

Ys 

(inv) Cs 

2.295772 

Xs 

ANS 


Conversely if the value of ys is required, depression of 
C s will give this value if x s is in the display. 

CONVERSIONS 

The PR 100 has four useful conversion constants 
programmed in. Most of these are used to perform 
metric to Imperial (US) conversions. Any quantity 
entered into the display can be converted using the 
function indicated on the appropriate numeral key. 

Example: Convert 101b into kilogrammes. 

Key Display 

10 10 

(lb) kg 4.54 (to 2 places) ANS 

FP 6 4.535924 (to 6 places) 

Similarly inverse conversions may be performed. 
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Example: Convert 25 cm into inches. 

Key Display 

25 25 

(inv) (in)cm 9.84 (to 2 places) AMS 

FP 6 9.842520 (to 6 places) 

Conversion constants used are shown below. 

Key Converts to using 

(°F)°C Fahrenheit Centrigrade (°F32) + 1.8 

(gal)L US gallons litres 3.785411784 

Note. 1 US gallon = 0.83269 Imperial gallons. 

(lb) kg pounds kilogram 0.45359237 

(in) cm inches centimetres 2.54 


Special Problems 

Activation of the j rcl. ] [_MtJ | or | keys, 

any of the immediate execution function keys (x 2 , sin, 
etc.) or the [7] key causes a special operating mode 
within the calculator logic. Should any of these keys 
be followed directly by an entry key (number key, point 
key, ( ee~x~] key), the entry will be accepted and will 
replace the current contents of the display/entry 
register. 

ERROR CONDITIONS 
Result Errors 

A calculation may be performed which produces an 
intermediate or final result outside the permissible range 
of the calculator. These errors may be referred to as 
overflow if the magnitude of the result is greater than 
( 10 — 10 7 ) x 10 ‘" or underflow if the magnitude of 
the result is smaller than 1 x 10". 

In either case, the result is displayed with the error | 
if the result is a positive number or | if the result is a 
negative number. The value of the exponent is correct 
if the operator inserts a " 1 ” before the exponent 
digits as displayed. 


Example: P 1.23 - 22 should be read 
1.23 x 10' 22 

Overflow and underflow display will occur when the 
operation performed is addition, subtraction, multipli¬ 
cation, or division. The occurrence of overflow or 
underflow will cause the display of the result with the 
error symbol, calculation is not permitted until 
depression of the clear key. 

Input Argument Errors 

Two forms of error may occur as a result of an input 
variable keyed by the operator. 

Input Argument Overflow 

Entry of a number larger than (10- ID 7 ) x 10* 99 
(e.g. 999.9 x 10* 99 ) will cause an immediate interruption 
to calculation and a display of the error message (). 

Illegal Input Argument 

Specific functions cannot be executed over the full 
range of numbers which may be entered from the key¬ 
board or developed as intermediate results during 
calculation. Table 1 provides a summary of the 
permitted range of arguments for each of the functions 
performed by the calculator and lists the action taken 
by the calculator when the argument falls outside the 
permitted range. 

In all cases, the appearance of an error symbol on the 
display causes interruption of further calculation and 
requires operation of the clear key to continue 
operation. 
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TABLE 1 


Function 

Excepted Range 

Error Display 

x + y 

None 


x y 

None 


x x y 

None 


X * V 

V = 0 

ro. 


x = 0 

r o. 


x <0 

P -s/RI 

In x 

x«0 

ro. 

log x 

x«0 

ro. 

e x 

x > 100 In 10 

ro. 

sin x 

None 


cos X 

None 


tan x 

|x| = n (>r/2 RAD) or 



n (90°) 

ro. 

sin-' x 

|X| > 1 

ro. 

cos-' X 

lx| > 1 

ro. 

tan ' x 

None 


V 

. 100 In 10 

X> llnyl 

ro. 


or y < 0 

ro. 

n! 

n<o 

70<n< 100 
n non-integer 

ro. 

C" ' 
ro. 


TABLE 1 - INPUT ARGUMENT RANGE 


ACCURACY 

The following points should be observed when 
considering the accuracy limits of the calculator. 

Roundoff Error 

The following functions (+. —. x, *, ''x, x 2 , i/x) 
are subject to a roundoff error of ± 1 count in the 
least significant digit of an 8 digit result. This 
error results when an internal 10 digit mantissa is 
rounded off to display an 8 digit result. Roundoff 
errors are cumulative and may produce successively 
larger error with each additional operation. 

Algorithmic Errors. 

All other functions are accurate to ± 2 counts in 
the eighth digit. The exact methods for deriving 
more complex functions are subject to specific 
errors inherent in the process. These errors may be 
contributed to by the limited precision of constants 
used in the process, combined with truncation 
errors and scaling errors. 

Certain functions become less accurate as a specific 
argument within the input range of the variable is 
approached. (Example: tan (90° - A) ). 


OPERATING LIMITATIONS 

There are limitations on the use of certain functions. 
These have been mentioned in the text where necessary. 
A table of the more important ones are given below. 


n! 

n 

< 

69 for chain calculations 


n 

< 

99 

sin, cos, tan 

M 

< 

io±i°° 

sinh, cosh, tanh 



lx! 230 

e x 

|x| 

« 

230 

io« n 

X 

< 

99 

Cm Pm 

n. 

m < 

69 

c, 

99 entries 

w « 10 

s, x, S' 

1 X ° 1 

< 

10 1 9 
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PROGRAMMING FUNCTIONS Back, Step, R/S, Goto. 

Skip 

Calculate mode 

With the slide switch on the 'RUN' position the system 
will react in 'real-time' to depressions of the normal 
calculator keys. The display will provide a normal 
presentation of entry and result data. 

Program Load 

With the slide switch in the "load" position, the PR 100 
will memorize a series of keys in the order depressed by 
the operator. These keys may include the normal 
calculator keys or special keys provided to insert special 
control characters into the stored program (R/S, Skip, 
Goto). While keys are being stored in the Load Mode, 
the calculator display provides an indication of line 
number (00 to 71). As each new key is entered, the line 
number will be incremented by one. A 99 will be 
displayed in the key code location during the initial 
loading of a program, assuming the program memory 
has been previously cleared prior to entering the program. 

Program Clear 

With the slide switch in the "Clear" position, the operator 
may c lear the entire stored program by depressing the 
[ r7s~[ key. Alternatively, he may clear individual steps 
of the program by depressing the [ Back | or | step | 
keys. 


Program List/Edit 

With the slide switch in the "Load" position, the operator 
may list a previously stored program. Prior to selecting 
the "Load" mode, the operator selects the starting 
point for the listing by depressing the 
followed by a two digit line number! 


Go To 


Next, the slide switch is placed in the "Load 


key 
22 ). 

' position 


and the display will show the selected line number 
(22) and the key code for the key stored in that 
location. 


The operator may now step forward or backward to 
list the stored programme using the [ smd_| or [ Bac£ ] 
keys. The display will continue to show the 
current line number and key code. 

To modify or edit the program, the operator simply 
steps to the desired line number and depresses the 
desired new key. The code for the new key replaces the 
previously stored key code at that line number and the 
program counter increments to the next step causing a 
display of the next line number and key code. 

Program Execute 

Stored programs may be executed with the slide switch 
in the "Run" position. The operator may select a 
variety of methods for program execution. 

a) Depression of the |_R/s J key causes execution of the 
stored key program from the current line number to 
the next "halt" character. 

b) Depression of the I step ] key causes execution of one 
stored key and a display of the result. Using this 
technique, the operator may "single-step" the program 
execution to allow rapid debugging of a new program. 

c) Depression of the | skip | key causes the program to 
advance (without executing) to the step following the 
next "halt" character. 

d) The |Go To~| key followed by a two numeral line 
number ([Go To |22 ) causes the program pointer to be 
set to the selected line number. A depression of the 
[r/s] key now will cause program execution from the 
selected starting point through the next "halt" character. 
In this way, the operator may store several unrelated 
programs and select which of several is to be executed. 
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Program Format 

A stored key program may be entered by the operator 
and may include up to 72 key positions. Each of the 72 
locations may be used to store either: 

a) Normal calculator keys. 

b) Special program keys as defined by operator depression 
of special keys. These include: 

RUN/STOP - R/S (HALT) a special character used 
either to create a "pause" in program execution to 
allow the operator to enter new variable data or to 
define the end of a complete program. The "Halt" 
character occupies one program location. 

GO TO - a special character causing direct branching 
within a program. The [ go To ] character is always 
followed by two stored numeral characters to define 
the line number of the program to which the branch 
is to occur. Therefore, each direct branch consumes 
three program locations. 

SKIP - a special character causing a conditional 
branch if the currently displayed number on the 
calculator is a negative number. If the number if 
positive, the program.executes the next stored key. 

If the number is negative, the program skips the next 
key and proceeds to the second succeeding key for 
execution. If the key to be skipped is a Go To 
character, the program will skip not only that key but 
the two succeeding line number keys and will proceed 
to the fourth succeeding key after the SKIP character.. 
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35 



36 


37 


PROGRAM 3 






- the example shows three connected programs. 
Program 1 (from location 00 to 38) will re-execute 
due to the stored SKIP character (35) until the 
calculated number has become negative. The Go To 
(36, 37, 38) redirects the program back to location 
00. During each execution of Program 1, the program 
will pause at location 22 because a halt character has 
been inserted at this location. 

— when the calculated number has become negative, 
the program will skip from location 35 to location 
39 and will execute Program 2 stored in locations 39 
to 56. At the end of Program 2 is a conditional halt 
due to the storage of SKIP in location 55. If the 
calculator number is positive, the program will 

halt. If the calculated number is negative, the program 
will skip the halt character at location 56 and begin 
immediately to execute Program 3 (locations 57 to 
69). Program 3 terminates unconditionally at the 
halt character of location 69. 

Display Format 

During the normal calculate mode, the program does not 
interfere with the operation of the calculator and the 
display format is as specified in the first part of the 
instruction booklet. 

Whenever the Load or Clear position of the slide switch 
is selected, the PR 100 provides a special display to 
assist in the storage or editing of a program. The display 
consists of two numerals (00 to 71) presented in the 
two right most digits of the display to indicate the 
program line number. A blank display character exists 
to the left of these digits. To the left of the blank 
character, two additional numeral digits are presented. 
These numbers are used to define a specific stored 
key or character in the program memory. These numbers 
specify the row and column of the key to the keyboard. 


Line Number 14 
Key Code 23 

The specific key codes included on the PR 100 are 
shown in Figure 1. 

NOTE: During initial program entry in the Load Mode, 
the key code position of the display will show 
a constant value of 99 (assuming that the 
program memory has been previously cleared), 
as the program step-counter automatically 
steps on after each key depression. To 
ascertain the last entry into program memory, 
the Back Step key should be used. 



Row Column 


39 



o: O 5 


1 


2 


3 


4 


5 


6 


7 


8 


9 


COLUMN 

2 3 4 



1 


2 


3 


4 


5 


6 


7 


8 


9 


FIGURE 1 - KEYBOARD 
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Operating Characteristics 
Keyboard Definition 

A three position slide switch defines the operating mode 
of the system. Five keys are used by the operator to 
control the actions taken by the PR 100 for each of the 
system operating modes. 

Key I r/s | - in the Run Mode, causes 

execution of a stored program 
from the current line number 
to the next halt character. 

- in the Load Mode, causes 
insertion of the halt character 
into the stored program at the 
current line number. 

- in the Clear Mode, causes a 
total clear (inserts Null 
characters) in all locations of 
the program memory. 

Key [ Go To| | ihpiT I “ in lhe Run Mode ' causes ,he 
program pointer to be set to 
the location specified by 
N, N 2 . 

- in the Load Mode, causes 
storage of the Go To character 
and the two numeral characters 
into the next three locations 
of the program memory. 

- in the Clear Mode, this key is 
ignored. 
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Key | skip ] 


Key | stepJ 


Key | back] 


in the Run Mode, causes the 
program pointer to advance to 
the location following the next 
halt character. (H + 1 ). Stored 
keys are not executed during 
this "skip" operation. 

— in the Load Mode, causes the 
insertion of a "Skipon-Negative" 
character into the stored 
program. 

— in the Clear Mode, this key is 
ignored. 

— in the Run Mode, causes the 
next stored program key to 
be executed. 

— in the Load Mode, causes the 
program pointer to be advanced 
by one. 

— in the Clear Mode, inserts a 
null character in the location 
specified by the program 
pointer and advances the 
program pointer by one. 

— in the Run Mode, this key is 
ignored. 

— in the Load Mode, causes the 
program counter to be 
decremented by one. 

— in the Clear Mode, inserts a 
null character in the location 
specified by the program 
pointer and decrements the 
program pointer by one. 


FORMATION OF A PROGRAM 

One of the best ways to obtain the most efficient 
program for a set problem is to draw a flow diagram. In 
this example, the complete formation of a program to 
convert decimal to binary numbers is shown: 

Example: 

DECIMAL 25 

BINARY 11001 


Any number (n) can be expressed as 2*. where x 
is the logarithm to base 2 of n. Therefore, the 
integer part of x is the highest power of 2 that will 
go into n 

a n=2 x log n=x log 2 

highest power of 2 in N is x = 

INTEGER PART OF 

If 2 is now raised to this power and subtracted 
from (n). a new remainder is obtained, and the 
process may be repeated for the next highest power 
of 2. 

b In the above example, 2 is the highest power in 
25 i.e. 10000 in binary, however this appears 
similar to 10 4 i.e. 10000 in decimal and this fact 
can be used in the program. 

Therefore, having obtained the highest power 
(say x) we raise 10 to the power of x (i.e. anlilog 
c it) and sum it into the total answer. The program 
is then returned to the beginning for operation 
on the new remainder. 


d 


A conditional skip must be used to halt the 
program when all the powers of 2 contained in n 
have been recorded i.e. when the remainder or new 
n is = 0. If the program were to take the log of 
0 an error would arise and this must be avoided. 
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INSTRUCTIONS 


METHODS OF ENTERING AND RETRIEVING DATA 

A variety of different methods may be used, according 
to how much program space is available and how much 
time the operator is prepared to use before the program 
is run. 

1. One piece of data is entered, the program is run 
and halts. This is the simplest method. 

2. All data is entered into respective memories and 
recalled by the program - this method is most 
convenient when several pieces of data are needed. 

3. For two inputs only, the x and y registers may be 
used. However, program space is then needed to 
put the data into memories before using it. 

4. Advanced programming allows all the data to be 
put on one display e.g. either side of the decimal 
point or each digit a separate entry. 

Examples of each method on a simple program to 
add two numbers e.g. 15 and 7. 


Step 

Method 1 

Method 2 

Method 3 

Method 4 

00 

X 

MR 

M 

M 

01 

R/S 

1 

1 

1 

F 

02 

= 

X 

x-y 

03 

R/S 

MR 

X 

FRAC 

04 


2 

MR 

X 

05 


= 

1 

1 

EE 

4 

X 

MR 

1 

F 

INT 

R/S 

06 

07 

08 

09 

10 

11 

12 


R/S 

R/S 


FCA Switch to Load Key in Program Switch to run 
Goru 00. 


3 

3M1 

3 


R/S 

4M2 

x-y 

3.0004 

4 

R/S 

R/S 

R/S 

R/S 


(12 Displayed) (12 Displayed) (12 Displayed) (12 Displayed) 

The advantages and disadvantages of each method can 
now be seen. 

By using each method in reverse the answers may be 
obtained in a similar fashion. 

N.8. with method 4, numbers up to 10" may be 
entered. Careful use of xIO lOFIMr, and F FRAC 
enables entry of several pieces of data including 
decimal numbers. 

FURTHER USE OF THE SKIP FACILITY 

Combining this function with others, enables a number 
of conditional tests on two numbers N,, N 2 to be 
performed e.g. to skip on the following conditions, 
program thus: 

N,=N 2 : N,-N 2 =x 3 +/—=Skip(N, =N 2 ) (N, =N 2 ) 

N,>N 2 N 2 -N, =Skip (N,<N 2 ) (N, > N 2 ) 

N, =0 N, x 2 +/-Skip (N=0) (N=0) 
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Operating Procedures 

An example will help to illustrate the operating 
procedures to be followed when using the PR 100 for 
the solution of real problems. 

Assume that the quadratic equation 

y = x J + 3x - 5 

is to be solved for all integer values of x where: 

0 < x <5 

Storing Programs 

The operator elects to program the problem according 
to the flowchart (Fig. 2) and prepares the listing of 
program steps (Fig. 3). To store the program, the 
following procedures are used: 

1. Place the slide switch in the Clear position and 
depress the | r/s | key to clear all previous 
programs. 

2. Move the slide switch to Load. 

3. Enter the keys as shown in Fig. 3 in the precise 
order shown. As the keys are executed, the display 
will provide the line number indications shown in 
Fig. 3. 
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Executing Programs 

Once the program is loaded, the operator may now 
proceed to execute all or any portion of the stored 
program. The following procedure is used: 

1. Move the slide switch to Run. 

2. Return to the 00 start point of the program using 
either | Co To | 00 or [skip], 

3. Depress the [ R/s | key. The program will run and 
then halt to display the first value of "x". 

4. Depress the | R/s | key a second time. The program 
will run and then halt to display the computed 
value of "y". 

5. Repeat steps 3 and 4 (see Fig. 4) until all values of 
"x" and "y" are computed. 

6. The program is written so that it will repeat indefinitely 
as long as the | R/s_] key continues to be depressed. 

Had the operator elected to "single-step" the program 
for purposes of debugging, he would follow the following 
procedure: 

1. Place the slide switch in the Run position. 

2. Return to the 00 program start position. 

3. Depress the | step j key to execute each step of the 
program. Fig. 5 shows the contents of the display 
for each depression of the | step | key during the 
initial loop of the program. 

If the operator now elects to solve the same quadratic 
equation but for a different value of x, he might 
proceed as follows: 

1. Place the slide switch in the Run position. 

2. Enter the desired value of x. 

3. Enter [gotY|[o ][ 2 ] 

4. Press | r/s ]. The program halts to display the 
entered value of x. 

5. Press [r/s |. The program halts to display the 
computed value of y = x J + 3 x — 5. 

Note that the operator has entered the stored program 
at an arbitrary point (02) and forced execution of the 
program from that step forward. 
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FIGURE 2 - FLOW CHART (Sample Problem) 
50 


FIGURE 3 - PROGRAM LISTING (sample prog.) 


Step 4i Enter Key 

Display 

Remarks 

00 

| C/CE | 

25. 

00 

Clear Calculator. 

01 

m 

72. 

01 

Set X 0 = 5 

02 

m 

51. 

02 

Store X in Memory. 

03 

e 

91. 

03 


04 

| R/S | 

13. 

04 

Halt Display X 

05 

e 

74. 

05 


06 

e 

95. 

06 

Calculate X 2 

07 

e 

84. 

07 


08 

e 

64. 

08 


09 

m 

83. 

09 


10 

E 

74. 

10 


11 

1 MR 1 

52. 

11 


12 

E 

91. 

12 


13 

E 

65. 

13 


14 

□ 

85. 

14 


15 

s 

72. 

15 


16 

E 

95. 

16 

Execute Y = X 2 + 3X 5 

17 

| R/S | 

13. 

17 

Halt Display Y 

18 


52. 

18 


19 

E 

91. 

19 


20 

E 

85. 

20 


21 

E 

81. 

21 
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Step 4 Depress Key Display Remarks 


22 

CD 

95. 

22 

Decrement X 

23 

| SKIP | 

15. 

23 

Check for X < 0. 

24 

[ goto] 

14. 

24 

Continue if X > 0 

25 

ra 

91. 

25 


26 

s 

82. 

26 


27 

fGO TO ] 

14. 

27 

Repeat Program if X < 0 

28 

[I] 

91. 

28 


29 

m 

81. 

29 



Note: The key codes shown will appear whenever the 
indicated line number is displayed. However, during 
initial program entry and assuming the program memory 
has been cleared previously, a 99 will appear in the key 
code position of the display as each new key is entered 
in the Load Mode. 

FIGURE4-PROGRAM EXECUTION (SampleProblem) 


Press Keys 

Display 

Action 

Go to 00 


Index to Program start 

RUN/STOP 

5.00 

Display x 0 = 5 

RUN/STOP 

35.00 

Display y 0 

RUN/STOP 

4.00 

Display X| = 4 

RUN/STOP 

23.00 

Display y, 

RUN/STOP 

3.00 

Display X 2 = 2 

RUN/STOP 

13.00 

Display y 2 

RUN/STOP 

2.00 

Display X 3 = 2 

RUN/STOP 

5.00 

Display y 3 

RUN/STOP 

1.00 

Display x 4 = 1 

RUN/STOP 

- 1.00 

Display y 4 

RUN/STOP 

0.00 

Display X 5 = 0 

RUN/STOP 

-5.00 

Display y s 


FIGURE 5 - STEP PROGRAM EXECUTION 
(Sample Problem) 


Step 4 Depress Key Display Remarks 


00 

| Go To | 1 

00 0 

Clear calculator 

01 

| STEP | 

5 

Enter x 0 = 5 

02 

[s¥ep 1 

5 

Store x n in memory 

03 

(_STEP ) 

5 

Halt to display x„ 

04 

1 STEP | 

25 

Compute x„2 

05 

[ STEP | 

25 

Enter p| function 

06 

[IroT] 

0 

Enter p] function 

07 

[ STEP | 

3 

Enter 3 

08 

| STEP - ] 

3 

Enterp] function 

09 

[step _] 

5 

Recall x„ from memory 

10 

1 STEP ] 

15 

Enter IT 1 and compute 
(3 x„) 

11 

UiED 

40 

Enter p] and compute 
Xn 2 +3x„ 

12 

l STEP J 

5 

Enter 5 

13 

| STEP | 

35 

Compute x„ 2 + 3x„ 

- 5 = y 

14 

1 ST gJ 

35 

Halt to display y 

15 

[~STEP 1 

5 

Recall x„ from memory 

16 

f"STEP | 

5 

Enter p] function 

17 

r^~i 

1 

Enter 1 

18 

LrjgJ 

4 

Compute x„ - 1 

19 

| STEP | 

4 

Check for (x„ — 1) < 0 
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Step Enter Key 

Display 

Remarks 

20 

| STEP | 

4 

Read Go To 

21 

l STEP j 

4 

Read Go To address U 1 

22 

[ STEP l 

4 

Read Go To address U 2 

02 

[ STEP ~1 

4 

Store x„ — 1 in memory 


(etc) 

Editing and Modifying Programs 

If the operator now desires to modify the problem he 

has previously programmed, he may proceed as follows: 

Assume that a new equation is to be solved, 
y = x J + 6 x + 2 

for 0 < x < 8. 

1. Press | GofiTl r oTlol 

2. Place the slide switch in Load Position. 

3. Press | step | to advance to step 01. 

4. Enter 8 to change the x 0 value from 5 to 8. 

5. Press | step - ] until line number 09 appears on the 
display. 

6 . Enter 6 to modify the factor 3x to 6x. 

7. Press (jstep ] until line number 14 appears on the 
display. 

8 . Enter [T] to change the previous subtract command 
to an add command. 

9. Enter IT] to change the previous constant 5 to the 
new value 2. 

10. Place the slide switch in Run position and the new 
program may now be executed. 


Next assume that the operator decides to eliminate the 
halt in the program so that each depression of the | R/s ] 
key will cause a solution of the equation and a display 
of "y" without first pausing to display the value of x. 

He should proceed as follows: 

1. Place the slide switch in the Run position. 

2. Press [goto] 04 (the step number of the halt 
character to be deleted). 

3. Place the slide switch in the Clear position. 

4. Press the [step J key once. 

5. Return the slide switch to the Run position and 
execute the program as desired. 

Note that the Instep ] key has inserted a null or 
’'no-operation" character at line number 04 thus 
eliminating the previously stored halt character at that 
location. 


54 


55 



APPLICATIONS 


A. CALCULATED EXAMPLES 

1. Vector Addition. Find the resultant of two vectors 
6 £20? and 4 /30° 

The method used involves 
finding the respective rectangular 


/30° co-ordinates, and adding these to 
give the rectangular co-ordinates 

nf tho roci iIfonf 



of the resultant. 


Key 

Display 


20 

20 

0! 

M9 

20.00 


6 

6 

rr 

(inv)R «-> P 

5.64 

*1 

Ml 

5.64 

Add to ST01 

MR9 

2.05 

Yi 

M2 

2.05 

Add to ST02 

30 

30 

9? 

M9 

30.00 


4 

4 

[2 

(inv) R <—> P 

3.46 

*2 

M+ 1 

3.46 

Add to ST01 

MR 9 

2.00 

y2 

M+ 2 

2.00 

Add to ST02 

MR 2 

4.05 

2y 

M 9 

4.05 


MR 1 

9.10 

2X 

R <—> P 

9.96 

r 

MR 9 

24.00 

0 

ANSWER: 

Resultant is 9.96 

/ 24° 


X 


ANSWER: 




Key 

Display 


10 

10 

a 

y * 

10.00 


2 

2 


+ 

100.00 

a 2 

( 

0.00 


13 

13 

b 

yx 

13.00 


2 

2 

b 2 

) 

169.00 


— 

269.00 

a 2 + b 2 

( 

0.00 


2 

2 

2 

X 

2.00 


10 

10 

9 

X 

20.00 

2a 

13 

13 

b 

X 

260.00 

2ab 

110 

110 

C 

cos 

-0.34 

cos C 

) 

-88.93 

2abcosC 

= 

357.93 

C 2 


3. Hypergeometric Distribution. What is the 

probability of getting 3 kings in 5 draws from a 52 
card standard deck? 

The method used employs the formulae: 

H (m,n,a,b) = C® x C n b _ 

m n-m 


where m = 3, n = 5, a = 4 and b = 48 
and n — m = 2, a + b = 52. 


Key 

Display 



3 

3 


m 

M9 

3.00 



4 

4 


a 

C m 

4 


c® 

m 

Ml 

4 



2 

2 


n — m 

M9 

2.00 



48 

48 


b 

c 

1128.00 


r b 

v -'n-m 

Mx 1 

1128.00 



5 

5 


n 

• M9 

5.00 



52 

52 


a + b 

c n m 

2.60 

06 

c n 

M-M 

2.60 

06 


MR1 

1.7 

-03 

H 


ANS. H= 0.17 % 


5. Sine Rule In a ABC a = 10,. b = 12, 
A= 50° 33' Find B 

b/ \x 
cZ —-a- 

Formula sin B = b sin A 


a 


5. Sine Rule In A ABC a =10,. b=12, 
& A= 50° 33' Find B 

b/ 


a 

D 

Formula sin B 

= b sin A 

Key 

Display 

a 

50.33 

50.33 


(inv)hms 

50.55 

A 

sin 

0.77 

sin A 

X 

0.77 


12 

12 


T 

9.27 

bsinA 

10 

10 

a 

= 

0.93 

arc sin B 

(inv)sin 

67.91 

B decimal 

(inv)hms 

67.54 

B'd.m.s. 

FP4 

67.5447 



ANS B = 67° 54' 47" 


6. Physical Electronics. The breakdown voltage V B 
for an abrupt p — n junction, is related to the 
energy gap. Eg, and the background doping, 

N b , by the following expression. 

V B = 60 (Ji l) 3 ' 2 x volts. 

' 1.1 ' ' 10 16 ' 
where Eg is in eV and N B in cm 3 

For silicon with Eg 1.13 eV and N B 10 15 cm* 3 
calculate the breakdown voltage. 


Key Display 


60 

X 


1.13 

1.1 

) 

yx 

1.5 

) 

X 

( 

( 

1x10 ,s 

1 x 10'® 

) 

yx 

0.75 

+/- 


60 

60.00 

0.00 

0.00 

1.13 

1.13 

1.1 

1.03 

1.03 

1.5 

1.04 

62.47 

0.00 

0.00 

1 

1.00 

1 

0.10 

0.1 

0.75 

-0.75 


351.30 


E 


a 


Eg/1.1 



) 


3 '2 


15 

15 

16 


N b 


1b 

10 


B ) - % 


10' 6 


ANS 


B. SAMPLE PROGRAMS 

















































































































OAY OF THE WEEK 


USER INSTRUCTIONS 


1 Pear All _ 

2 Set Display _ _ 

T Mode Switch t o LOAD _ 

4 E nter Program _ 

5 Mode Switch to RUN 

6 Enter Consta nt* 2 in M6 

~ ’30 6 m M8 
___36 5.25 .n M9 

7 Press R/S to Degin program 
~~8 Enter Oatce.g. 10.3.1921 


9 Enter Centur y Remainder 

Either 14lh Sept. 1752 to 28th Feb. 1800 
or 1st Mar. 1800 to 28th Feb. 190 0 

_ or Ut Maf 1900 * _ 

>0 Pre ss R/S to compute answ er 

Result Displayed 0 - Sunday 
1 - Monday 


Day eg. 10 
Month eg. 3 
Year eg 1921 


_ 2 - Tuesday _ _ 

Enter new date 3 - Wednesday __ 

From Step 8 _4 - Thursday_ _ 

and continue 5 - Friday _ 

_ _ 6 - Saturd ay__ 

Program doe’s no t work tor dates prior to the introduction of the Gregorian C alendar on 
14.9.1752 but is correct lor dates up to 2ft 2.2100 



COMPOUND INTE REST. Given any 3 of A. P, r, n t o determine the ot her. 
St«P _ Procadur* 

1 Clew All 

2 Fix Disp lay FP/Sc./Enq 

3 Mode Switch to LOAD 

4 Key in Program 

5 Mode Switch to RUN 

6 Given P. r. n to find a 
GO TO 00 

Enter n in MO 
rin Ml 

_ P~m M2 __ 

7 Press R/S to execute 

8 Press R/S _ 

Given A. r. n to find P 

9 GO TO 00 _ 

10 Enter n in MO & r in Ml as before_ ~~ 

__ Enter A in M3 

11 Press R/S 

• 2~" GO TO 18 
13 Press R/S 


USER INSTRUCTIONS 













£ S 


COMPOUND INTEREST Continued 


USER INSTRUCTIONS 

























LOAN REPAYMENTS 


Mode Switch t o LOAD _ 

Key in Program _ 

Mode switch to RUN, press R/S twice to begin program 
Entec Amount borrowed in M7 

_ r % per annum or r/1 2% per month _ 

Repayment p a. or per month 

_ Pin MO _ 

Press R/S to start execution _ 

Press R/S to continue 

Press R/S to continue _ 

Press R/S to continue 


USER INSTRUCTIONS 

Enter 



number of repayment 
Interest this period 
outstanding debt 
Cumulative interest 
Mid _ 


| NB I It re-running with new data be sure to clear all memories betore step 5. 


NB It r% the annu.ll int erest rale, and n repayments are made in m• year, 
r/n must be entered in Ml in step 5 












No. OF DAYS BETWEEN DATES USER INSTRUCTIONS 

hi 

Clear AM 

— 

2 

Sot Display 


3 

Mode Switch to LOAD 


4 

5 

Enter Program 

Mode Switch to RUN. press R/S to start program. 


6 

Enter Constants M8 

M9 

30.6 

366 25 

— 


Month 



Year 

8 

Enter Century Remainder 14.9.1752 28.2.1800 

2 


OR 1 Mar 1800 - 2a2.1900 

1 


OR 1 March 1900 • 

0 

9 

Press R/S for 1st date 


10 

Repeat steps 7,8 & 9 for 2nd date 


— 

Continue examples from step 8 

Programme works for dates from the beginning of the Gregorian calendar on 

14th September 1752 to the 28th February 2100. 

— 



A REA OF FILLET (a) LENGTH OF ARC (b) AREA OF SECTOR USER IN STRUC TIONS 
Sup Procadura 

1 Clear All__ _ _ 

2 Set Display ( FP Sci. Engl. __ 

3 Mode Switch to LO AD_ 

4 Enter Program _ 

5 Mode Switch to HUN. Press R/S twice to begin pro gram. _ 

6 Enter Radius in Mo 

7 Press R/S to ex ecute Program __ 

8 Area of Fillet displayed 1 Alto in M. 1» 


ENTER NEW RADIUS AT STEP 6 • 


9 Mode Switch to RUN_ 

10 Mode Switch to LOAO _ 

11 Enter Program 

12 Mode Switch to RU N. Press R/S twice to begin program 

13 Enter radius tn MO 

J4 Enter angle in M9 in Peg Min. Sec. 

15 Press R/S to execute 

16 u.splay Are a of Sector (Also in M3) 

17 ' " Length of Arc in M2 

_ Enter n ew R & O in steps 13 & 14 

(Program converts 9 to radians & Stores in M9) 



Enter 

Ptm 

On pi 



— 1 _ 

CA 

— 


— 


— 


— 


— 

— 



R/S 

R/S 




_ 

R 

M 

R/S 

0 

— 

— 

— 


— 





Area of Fillet 

-R* (1 Pi/4) 
























GOTO 

25 




















R/S 

R/S 





R 

M 

0 





42ilt9 35' 18" 

M 

9 



42-3518 



MR 

3 



Area of Sector 



MR 

2 



Length of Arc 









— 

— 

_ 

— 

_ 






— 

— 

— 




















AREAS APPROX PERIMETER OF ELLIPSE WITH AXES 7., S 7 1> USER INSTRUCTIONS 

- r - 1 


i 

Cleat All 

- 1 - 

r~f~i 

c*~| 



-- 

2 

1 Set display (FP/Sci/Engl 



_ 




3 

Mode Switch to LOAD 







4 

Key in Program_ 


R/S 

M 

, 

It s 

1 



_ 

6 

Enter a into Ml 



— 


7 

Enter b into M2 

b 

M 

2 




Press R/S to begin execution 


R/S 





8 

Area Displayed (Also in M7I 






Area 

9 

10 

Press R/S to continue 

Approx, perimeter Pi^/2(a J f b J | displayed 

— 

R/S 



— 

Perimeter 






















SURFACE AREA & VOLUME OF A SPHERE USER INSTRUCTIONS 













Curved Surfaco Area. Total Surface Area & Volume of a Cone USER INSTRUCTIONS 

S«*p 

Procedure 

Enter 

Press 

Duple, 

1 

Clear All Memories 


F 

CA 




2 

Set Display F P So or Eng. (n) 







3 

Mode Switch to LOAD 







■5 

Enter Program 

- _ i 






5 

Mode Switch to RUN press R/S twice to begin program. 


R/S 

R/S 




6 

Enter Radius R In M 7 

R 

M 

7 




/ 

Enter Height H in M.8 INBPerp. Ht) 

H 

M 

8 ■ 




8 

Press R/S to execute Program 


R/S 





9 

10 

Volume is displayed lalso in M 3) 

Curved Surfar <• An.-., n 1 

— 

MR 

1 

- 1 


Volume 

Curved S. Area 

11 

Total Surface Area in M.2 


MR 

2 

— 


Total S. Area 


Enter New Data v.a STEPS 6 & 7 


























































































NUMERICAL SOLUTION OF P(x)-0 BY NEWTON RAPHSON METHOD PROGRAM LISTING 


Lot 

w 

Cod* 

~S2~ 

K*y 

MR 

Commanti 

Lot 

25 

Cod. 

21 

F 

--- 

lot 

50 

Cod. 

51 

K«y 

M 

Comm.nti 


01 

9 ' 

lo 


26 

85 

M- 


51 

82 

2 



02 

13 

R/S 


27 

91 

O 


52 

14 

GTO 



03 

14 

GTO 


28 

52 

MR 


53 

91 

0 



04 

83 

3 


29 

62 

8 


54 

73 

6 


Ob 

73 

6 


30 

15 

SKP 


55 





06 

52 

MR 


31 

14 

GTO 


56 





07 

81 

1 


32 

91 

O 


57 





08 

75 



33 

91 

O 


58 





09 

52 

MR 


34 

35 

PI 


59 





10 

82 

2 


35 

13 

R/S 


60 





11 

95 

■ 


36 


ENTER 


61 





12 

51 

M 


37 


Key Steps 


62 




13 

81 

1 


38 


For Fix) 


63 




14 

15 

74 

95 

- 

— 

39 

40 



— 

64 

65 


— 



16 

35~ 

y/x 


41 

51 

M 

— 

66 


— 

— 


1/ 

85 

~ 


42 

81 

1 


67 




18 

52 

MR 


43 




68 





19 

63 

9 


44 


Then Enter 


69 




20 

95 

• 


45 


Key Stops 


70 





21 

51 

M 


46 


For F 1 lx) 


71 




22 

62 

8 


47 








23 

52 

MR 


48 


Followed 



24 

81 

1 


49 


_* _ 



R*giit.n 

0 

Initial x 

T 

Fix) 

2 

F 1 lx) 

3 


4 


5 


6 


7 


8 

Temporary 

9 

S 


Not*. 



X.t.-K, - F <«-> 

fix.) 













NUMERI CAL SOLUTION OF P(x)«0 BY NEWTON RAPHSON METHOD 
Procadur* 


USER INSTRUCTIONS 

En«*r 


Set Display FP/Sci/Eng. 
Mode Switch to LOAD 


Enter program as overleaf. 


in LOCS 00 to 34 


LOCS 36 to 71 are lor u 


F |x) f ollowed by N.B. use as many steps as necessary to e nter F (x) prov ided total 

program does not exceed 72 — then. _ 

F' (x) followed by 


Mode Switch to RUN 


Enter initial valu e of x_in^O 
Enter acc urac y figure in M9 
eg. if answer is required to 4d.p 


M 

GTO 


sR/S 


R/S 

RTS 


Repeat step 8 until display 


ceases to change or Pi is displayed 


Press MR 0 to recall result 


N8 if initial value of x is not sufficiently near to root the program may diverge 


To solve another equation insert new formulae for Fix) and F’(x) in steps 4a & 4b 












INVERSION 2x2 MATRIX USER INSTRUCTIONS 


s«.0 

Procedure 

Enter 

Pr«» 

DnpttV 

1 

Clear All 


F 

CA 




2 

Fix display FP/Sci/Eng 







3 

Mode switch to LOAD 







4 








b 

6 

Mode switch to RUN. press R/S ooce to begin program. 


R/S 





Enter data a b M7 M8 

a 

M 

7 





c d M4 M5 

b 

M 

8 






c 

M 

4 






d _ 

M 

5 


— 



Check 


MR 

0 


— 

000 


Inverted matrix stored in original memories 








recalled by pressing 


MR 

7 



d /A 




MR 

8 



b / A 




MR 

4 



•C/A 




MR 

5 



«/A 



— 


— 



where is value of 


Return to step 7 lor new data entries. 



det. <M) 



































RANDOM NUMBER (A) 

S».p 

1 Clear AH 

7 Sc! le ngth of n u mber to n figures 
switch to LOAD 

* Key In program _ 

5 Mode Switch to RUN, press R/S on 


USER INSTRUCTIONS 


. 6 Enter any startin g number into display such as log (date) or sin (your age). 
I Press R/S to execute Program stops with Random Number on display 
8 Press R/S to generate next random number 


Eor check on randomness o( process see next programme. 


The numbers are generated as a decimal between 0 and 1 and their 
length is present before programme 


















RANDOM 

NUMBER GENERATOR (B) WITH COUNT 


ROGRAM LIST 




loe 

Cod. 

K.» 

Comm, nil 

Loc 

Cod. 

K«v 


Commenti 

loc 

Cod. 

K*V 

Comment! 


RogiU.M 

00 

84 

♦ 


25 

71 

4 

- 

-* 

^50 

81 

• 



0 (Random Number 

01 

45 

» 


26 

95 

- 


51 

21 

F 



1 (Quartile Count 1 

02 

95 

• 


27 

15 

SKIP 


52 

84 

Mi 



2 (Quartile Count 2 

03 

34 

V" 


i-28 

14 

GOTO 


53 

71 

4 



3 jQuartile Count 3 

OI 

72 

5 


29 

83 

3 


54 

81 

1 



4 .Quartile Count 4 

OS 

95 



30 

62 

8 


55 

21 

F 



5 Sj.25 

06 

21 

F 


31 

81 

1 


56 

8*1 

“• 



6 1 

07 

51 

FRAC 


32 

21 

F 


57 

63 

9 




08 

51 

M 


33 

84 

M. 


58 

52 

MR 



8 ! 

09 

91 

0 

Pause to 

34 

82 

2 


59 

63 

9 



b^-n 

10 

13 

R/S I fliiolay 

35 

14 

GOTO 


60 

15 

SKP 



N i* the number o' 

11 

85 


R. No. 

36 

72 

5 


61 

13 

R/S 



of random nos. 

12 

52 

MR 


37 

71 


- 

-* 

62 

52 

MR 



required to be 

13 

72 

5 


38 

95 



63 

91 

0 



generated. 

14 

95 

■ 


39 

15 

SKP 


64 

14 

GOTO 




I' 5 

15 

SKIP 

-j_ 

L40 

14 

GOTO 


65 

91 

0 




lie 

14 

GOTO 


41 

72 

5 


66 

91 

0 




17 

82 

2 

IF - 

42 

91 

0 


67 

91 

0 




18 

73 

6 


43 

81 

1 


68 






19 

81 

1 


44 

21 

F 


69 






20 

21 

F 


45 

84 

M* 


70 






21 

84 

M* 


46 

83 

3 


71 






22 

81 

1 


47 

14 

GOTO 







23 

14 

GOTO 


48 

72 

5 







24 


L*_ 


49 

71 

4 

4 

•* 







RANDOM NUMBER GENERATOR (Bl WITH COUNT SR 

56 USER INSTRUCTIONS 


Enter 

Prest 

D-.pl.y 


Thu program generates random numbers from 1 *a 6 digits between 








0 and 1. and counts the numbers into the *» quartile* as a partial 

Check on their randomness. 





— 


1 

2 

Clear all registers __—_— 

Set length (n decimal placesl on random number required 


F 

F 

CA 

FP 

n 

— 

— 

3 

4 

Mode switch to LOAO ______ 

Key in program 



— 



— 

5 

6 

Mode switch to RUN _____ 

Press R/S once to begin program 


R/S 



— 

— 

7 

Enter 0.25 in M5 

0.25 

M 

5 




8! 

Enter No. of random numbers required (with sign reversed) 

•* 

+/- 

M 

9 




Enter starting number 1 e.g. Log (Date) 







10 

Press R/S to execute program_ 


R/S 





11 

1? 

13 


— 

R/S 











00 

14 

Quartile counts can then be recalled 0 -0.25 M1 


MR 

1 



1st Quartile 


0.25-05 M2 


MR 

2 



2nd Quartile 


0.5 0 75 M3 


MR 

3 



3rd Quartile 


6.75-1 M4 


MR 

4 



4th Quartile 

MB 

If quartile count only K required, without displaying the random numbers 





— 


— 

Mode switch to run __ _ 

GOTO 10. Modeswitch to Clear. ) This replaces program 


— 

— 


— 

— 


Press ■’Step’’ once, mode switch to Run ) Step 10 by “99 NULL" 

Then continues as before 

— 


— 

— 

— 

— 





CALCULATION OF CHI SQUARED X> 




PROGRAM LIST 
Comtrwnti [loc fcod« 



Railed 

o |x> (CHI J ) 


Sj»« ol •■PKIM 

*f . f fTMI IB T 

Sum ill 



CALCULATION OF CHI SQUARED X- USER INSTRUCTIONS 


Procedure 

_ 

2 

Set display og FP2 


3 

Mode switch to LOAD 


4 

Key in Program 

Mode switch to RUN, press R/S twice 

Enter expected frequency in 1st class 

— 

6 

eg 


Press R/S 


7 

Enter observed frequency in 1st class 

eg 


Press 


8 

Repeat steps 6 and 7 (or each class 


— 



~a 

CHECKS 














POWER SUPPLY 


Rechargeable Battery 
AC Operation 

Connect the charger to any standard electrical outlet 
and plug the jack into the Calculator. After the above 
connections have been made, the power switch may be 
turned "ON". (While connected to AC, the batteries 
are automatically charging whether the power switch 
is "ON" or "OFF"). 

Battery Operation 

Disconnect the charger cord and push the power switch. 
"ON" 

With normal use a full battery charge can be expected 
to supply about 2 to 3 hours of working time. 

When the battery is low, figures on display will dim. 

Do not continue battery operation, this indicates the 
need for a battery charge. Use of the calculator can be 
continued during the charge cycle. 

Battery Charging 

Simply follow the same procedure as in AC operation. 
The calculator may be used during the charge period. 
However, doing so increases the time required to reach 
full charge. If a power cell has completely discharged, 
the calculator should not be operated on battery power 
until it has been recharged for at least 3 hours, unless 
otherwise instructed by a notice accompanying your 
machine. Batteries will reach full efficiency after 
2 or 3 charge cycles. 

Use proper Commodore/CBM adapter- 
recharger for AC operation and recharging. 

Adapter 640 or 707 North America 

Adapter 708 England 

Adapter 709 West Germany 


NOTES 


SALES AND SERVICE CENTERS 


Commodore Business Machines, Inc. 
901 California Avenue 
Palo Alto, California 94304 

Commodore Business Machines, 
(Canada) Ltd. 

946 Warden Avenue 
Scarborough, Ontario 

CBM Business Machines Limited 

Eaglescliffe Industrial Estate 

Stockton on Tees 

Cleveland County 

TS16 0PN 

England 

Commodore Buromaschinen GmbH 
6072 Dreieich 1 
Robert-Bosch-Str. 12A 
West Germany 

Commodore Japan Ltd. 
Taisei-Denshi Bldg. 

8-14, Ikue 1-Chome 
Asahi-Ku, Osaka 535 

Commodore France S.A. 

Zone Industrielle 
Departmentale M 14 
06510 Carros, France. 

Commodore Switzerland S.A. 
Bahhnofstrasse 74 
CH-5000 AARAU, Switzerlaud 


